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DETAILED ACTION 

1 . This Office Action is responsive to the Application filed on December 24, 2003. Claims 
1-15 are pending and being examined. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on July 27, 2004 is being 
considered by the examiner. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 1-5, 7, 10, 1 1-12 and 14 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Yoshinaga et al. (U.S Patent No. 6,061,038), hereinafter Yoshinaga. 

In reference to claim 1, Yoshinaga discloses field-sequential type display device (Fig. 1) 
for performing a display by synchronizing successive switching of lights of a plurality of colors 
(R, G, B light sources in Fig. 2; col. 7, lines 21-26) to be incident on a display element with light 
control in said display element based on display data of each color corresponding to an image to 
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be displayed, (pixel of the display is the display element with light control in the display element 
based on the display data of each R, G, B color; col. 5, lines 12-19) comprising: 

a detecting unit (20) for detecting a grayscale level of the display data (R, G, B color 
signals output from A/D conversion circuit 11-13 are inputted to the luminance detection circuit 
to detect the minimum and maximum luminance/brightness of the display R\ G\ B' and W data; 
col. 8, line 65-coL 9, line 5); and 

an adjusting unit (21, 22 and 23) for adjusting an intensity of light incident on said 
display element and a light control variable in said display element, based on a detection result of 
said detecting unit (the detection unit 20 after detect the luminance/brightness level of the display 
data R\ G', B' and Wmax provide the detection result to the light control unit in light source unit 
23 for adjusting an intensity of R,G,B lights incident on the pixel element; see col. 5, lines 6-1 1 
and Figs. 2-8 show the light intensity of the R, G, B light source are adjusted according to the 
detected brightness/luminance level display data; furthermore, the result of the 
luminance/brightness detection result also provide to the display panel 22 to adjust the light 
control variable in the display element [the variable luminance/brightness of the pixel of the 
display according to the provided display data]. The R\ G\ B' and Wmax color signals supplied 
to the P/S conversion circuit 20 are supplied via the frame memory 21 to the liquid crystal 
display part 22 to control the light variable (luminance/brightness) of the display pixel in display 
part 22; see col. 8, lines 57-67). 

In reference to claim 2, Yoshinaga discloses the detection of a grayscale level by said 
detecting unit (20) and the adjustments of the intensity of light (R, G, B light sources) and the 
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light control variable (pixel element on display panel) by said adjusting unit (21, 22 and 23) are 
performed for each color of light incident on said display element (the brightness signal of R, G, 
B colors are compared for one pixel to detect a minimum value [see col. 7, lines 40-46] the R, G, 
B input signal are also supplied to the image/brightness detection unit 15 to detect a change of 
the maximum brightness level of the white level of the W field; see col. 7, lines 60-65; and R\ 
G\ B' and W color signals supplied to the P/S conversion circuit 20 are supplied via the frame 
memory 21 to the liquid crystal display part 22 to control the light variable of the display pixel 
element; see col. 8, lines 57-64) 

In reference to claim 3, Yoshinaga discloses the detecting unit detects a grayscale level 
(brightness/luminance) of maximum brightness of the display data in a predetermined period, 
(the value of Wmin obtained from the detecting brightness level, i.e. grayscale level of the 
display data, is compared over an entire predetermined frame period to determine the maximum 
value Wmax of the brightness level; see col. 7, lines 45-50) and, when obtaining the maximum 
brightness, said adjusting unit (21,22 and 23) adjusts the light control variable in said display 
element so as to have maximum transmittance of incident light on said display element and 
adjusts the intensity of incident light according to the adjusted light control variable (the value of 
the Wmax*X is stored in memory 21 ... the emission intensity of each of the R, G, B light 
sources is determined so that this values can be obtained; see col. 7, line 65 - col. 8, line 8). 

In reference to claim 4, Yoshinaga discloses when obtaining brightness of a grayscale 
level other than the grayscale level of maximum brightness, said adjusting unit adjusts the light 
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control variable in said display element (Fig. 4 shows when the white field is set to zero 
luminance, i.e. the obtaining of luminance level other than the maximum brightness, display 
information given to the liquid crystal part in R, G, B fields is display with 100% gradation level 
without being subjected to subtraction process, i.e. the original display data provide to the 
display panel to adjust the pixel gradation level according to the original input display data; col. 
10, lines 28-32). 

In reference to claim 5, Yoshinaga discloses an intensity of light incident on said display 
element after adjusting the intensity of light and the light control variable by said adjusting unit 
is smaller than an intensity of light incident on said display element without performing the 
adjustments (the emission intensity of the light source for emitting light is decrease after the 
white signal is set according to the detection of the luminance/brightness level of the display data 
is decrease, i.e. the intensity is smaller than an intensity of light incident on said display element 
without performing the adjustment; see Fig. 3 shows when the display information is given so 
that 50% brightness is provided; col. 3, lines 59-67). 

In reference to claim 7, Yoshinaga discloses the display element is a liquid crystal display 
element (see col. 1, lines 7-10). 

In reference to claim 10, Yoshinaga discloses the lights of a plurality of colors to be 
incident on said display element are red light, green light, and blue lights (see Figs. 2-8; col. 7, 
lines 21-26). 
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In reference to claim 11, Yoshinaga discloses wherein the lights of a plurality of colors to 
be incident on said display element are red light, green light, blue light, and white light (Fig. 2-3 
and 5-8 show a white light is generated by lighting at the same time the R, G, B light sources). 

In reference to claim 12, Yoshinaga discloses display device further comprising a 
converting unit (14-19) for converting red, green and blue display data into red, green, blue and 
white display data (see Fig. 1), wherein said detecting unit (20) detects grayscale levels of 
display data obtained by said converting unit (14-19). 

In reference to claim 14, Yoshinaga discloses a display system for performing a field- 
sequential type display by synchronizing successive switching of lights of a plurality of colors to 
be incident on a display element with light control in said display element based on display data 
of each color corresponding to an image to be displayed, comprising: 

detecting a grayscale level of the display data (the circuit 20 detecting 
luminance/brightness level of the R',G',B' Wmax display data); and 

adjusting an intensity (by circuits 21,22 and 23) of light incident on said display element 
and a light control variable in said display element, based on a detection result of the grayscale 
level ([the detection unit 20 after detect the luminance/brightness level of the display data R', G\ 
B' and W provide the detection result to the light control unit in light source unit 23 for adjusting 
an intensity of R,G,B lights incident on the pixel element; see col. 5, lines 6-1 1 and Figs. 2-8 
show the light intensity of the R, G, B light sources are adjusted according to the detected 
brightness/luminance level display data; furthermore, the result of the luminance/brightness 
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detection result also provide to the display panel 22 to adjust the light control variable in the 
display element [the variable luminance/brightness of the pixel element of the display] with the 
R', G\ B' and W color signals supplied to the P/S conversion circuit 20 are supplied via the 
frame memory 21 to the liquid crystal display part 22 to control the light variable 
(luminance/brightness) of display pixel element the display part 22; see col. 8, lines 57-67)]. 



6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

7. Claims 1 and 9 are also rejected under 35 U.S.C. 102(b) as being anticipated by 
Thompson et al. (U.S Patent No 5,589,852). 

In reference to claim 1, Thompson discloses field-sequential type display device (see Fig. 
4) for performing a display by synchronizing successive switching (switching light modulator 
SLM 242) of lights of a plurality of colors (red 218, blue 220, green 216) to be incident on a 
display element (deformable mirror 242 such as the device shown in Fig. 2b and 2c; see col. 11, 
lines 45-47) with light control in said display element based on display data of each color 
corresponding to an image to be displayed (col. 9, lines 19- 25), comprising: 

a detecting unit (A/D conversion 146) for detecting a grayscale level of the display data 
(the A/D converter converts the analog signal from the signal source to digital codes. The digital 
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codes are representative of chrominance and luminance information of each pixel of an image, 
i.e. grayscale level of the display data; see col. 9, lines 19-25) 

an adjusting unit (154 Fig. 3) for adjusting an intensity of light incident on said display 
element (as shown in Fig. 5b, light source is modulated in intensity by computer 59, the laser 
can be controlled to rapidly change it intensity of generated light) and a light control variable in 
said display element (Fig. 5a, the horizontal lines represent the signal provided to the modulator 
242. For example, when the horizontal line is in the down position, the modulator does not direct 
the light toward the display screen and when the horizontal line is in the higher position, the light 
is directed toward the display screen, i.e. adjusting the light control variable in display element), 
based on a detection result of said detecting unit (see col. 10, lines 10, lines 6-32; col. 12, line 46 
-col. 13, line 2). 

In reference to claim 9, Thompson discloses the display element is a digital micro mirror 
device (deformable mirror 246 DMD also known as digital micro mirror device such as the 
device shown in Fig. 2b and 2c; see col. 1 1, lines 45-47). 



Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yoshinaga in 



view of Sakaguchi et al. (U.S Patent No 6,448,951). 
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In reference to claim 6, Yoshinaga discloses everything (see rejection as applied to claim 
1) except an incident region of light to be incident on the display element is divided, and the 
detection of grayscale level by the detecting unit and the adjustments of the intensity of light and 
the light control variable by said adjusting unit are performed for each of the incident regions. 

Sakaguchi discloses a liquid crystal display in Fig. 1 in which an incident region of light 
(3 A, 3B and 3C of display 3) and the detection of a grey scale of the level by the detection unit 
(7) and the adjustments of intensity of light and the light control variable by the adjusting unit (5, 
6 and 8) are performed for each of the incident regions (see Fig. 1; col. 5, lines 12-20). 

It would have been obvious for one of ordinary skill in the art at the time of the invention 
to provide the method of dividing the display regions into multiple driving regions in the device 
of Yashinaga because it would provide a high speed field sequential drive scheme can be 
employed that uses a currently available low cost of write drive, and low cost of liquid crystal 
material (col. 1, lines 50-55 of Sakaguchi). 

10. Claims 8, 9, 13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshinaga in view of Sato et al. (U.S Patent No. 7,030,848), hereinafter Sato. 

In reference to claim 8, Yoshinaga does not disclose a liquid crystal material used in said 
liquid crystal display element has spontaneous polarization. 

Sato discloses a liquid crystal display using liquid crystal display material used in the 
liquid crystal display element having spontaneous polarization (col. 42, lines 45-49). 

It would have been obvious for one of ordinary skill in the art at the time of the invention 
use the liquid crystal material display element having spontaneous polarization in the device of 
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Yoshinaga as taught by Sato because it would ensure sufficient light emitting time and achieve 
more satisfactory display (col. 42, lines 52-55). 

In reference to claim 9, Yoshinaga discloses the invention is not limited to liquid crystal 
element, and may be a light receiving type and projection type display element (col. 7, lines 30- 
35). Yoshinaga does not disclose the display element is a digital micro mirror device. 

Sato discloses liquid crystal display receiving video signal and controlling the intensity of 
the backlight and a display element based on the receiving display data (see Fig. 4, col. 12, lines 
36-54) and the driver circuit can further used for reflective liquid crystal display such as DMD 
(Digital Mirror Device). 

It would have been obvious for one of ordinary skill in the art at the time of the invention 
to modify the display device having display element is a Digital Mirror Device as taught by Sato 
as suggested by Yoshinaga (the invention is not limited to liquid crystal element and may be a 
light receiving type and projection type such as Digital Mirror Device) to provide a reflective 
liquid crystal display such as DMD to provide good image brightness and contrast, and therefore 
produces more reliable grayscale patterns. 

In reference to claims 13 and 15, Yoshinaga discloses a display system having detecting 
unit (20) for detecting grayscale levels of the display data R', G', B' and Wmax and an adjusting 
unit (21, 22 and 23) and an adjusting unit for adjusting an intensity of light incident on the 
display element and light control variable in the display element, based on the detection results 
of the detecting unit (see the rejection of claim 1) 
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Accordingly, Yoshinaga discloses everything except the display device using a white 
light source for synchronizing incident of white light on a display element having color and the 
color filters of a plurality of colors for the system instead of using lights of a plurality of different 
colors. 

Sato discloses an apparatus and driving method for a liquid crystal display using a light 
sources with different colors, and in an alternative embodiment using light source emitting white 
light and three color filters of three primary colors are provided instead (col. 42, lines 16-33). 

It would have been obvious for one of ordinary skill in the art at the time of the invention 
to modify the backlight to emit white light and provided color filters of three primary colors in 
the system of Yoshinaga as taught by Sato because it would provide a display system that 
performs field sequential color method without dividing sub frame period of respective colors 
and it is desirable to use LEDs capable of easy control for blinking operation because of the 
necessity of blinking of the light source (col. 42, lines 35-39). 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DUC Q DINH whose telephone number is (571) 272-7686. The 
examiner can normally be reached on Mon-Fri from 8:00.AM-4:00.PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Hjerpe can be reached on (571) 272-7691. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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